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General
Unless otherwise noted, reagents and solvents were purchased from commercial sources and were used as received. Toluene and 1,4-dioxane were dried with activated molecular( 4A molecular sieves, 3-5 mm, pellets, activated under 400 ℃ in an oven for 4 h). 1 H-NMR spectra were recorded on a Bruker Avance III HD 500 NMR spectrometer or on a 400 MHz. The Fourier-transformed infrared (FT-IR) spectra were obtained on a PerkinElmer Spectrum Two FT-IR spectrometer with Attenuated Total Reflection (ATR) technique. Ultraviolet-visible Diffuse Reflectance Spectra (UV-Vis DRS) were collected on a UV-2700 using absorption value of BaSO 4 as baseline. TGA were carried on a SDT Q600 thermogravimetric analyzer, and the samples were heated to 1000 ºC with a rate of 10 ºC/min under a nitrogen atmosphere. The FE-SEM were conducted on a Hitachi S-4800 field emission scanning electron microscope. The FE-TEM were conducted on a JEOL JEM-2100F. The PXRD were obtained on a Bruker AXS D8 ADVANCE X-ray diffractometer with a Cu Kα (λ = 1.5418 Å) radiation source operated at 40 kV and 40 mA. Surface area, nitrogen adsorption isotherms (77K) and pore size distributions were measured on a JW-BK122W, the sample were degassed at 80 ℃ for 6h under reduced pressure before analysis. 13 C cross polarization magic angle spinning nuclear magnetic resonance ( 13 C CP/MAS NMR) spectra were recorded on a 700 MHz Bruker Avance NEO spectrometer. Mass spectra (ESI analysis) were recorded on an Esquire 6000 spectrometer (LC/MS). The photoemission spectra were recorded on a optical path system equipped with a femtosecond laser (Coherent ChamelonVision, 80 MHz) and a spectrometer (Horiba-IH530), and the background (silicon oxide, crystal orientation: 100, thickness of oxide layer: 200 nm, electrical resistivity＜ 0.0015Ω·cm) purchased from a commercial source. The powder was dispersed in dichloromethane (DCM) before coated on the background, then the DCM was evaporated in a cupboard provided with a draught. The photocatalytic experiments were performed under visible light irradiation (＞420 nm) with a Xe 500W lamp(Perfectlight). The temperature of the system was maintained at 25 ℃ by the flow cooling water. In the experiments, 50 mg of photocatalyst powder was dispersed in 100 mL aqueous solution contained 10 mL triethanolamine (TEOA) as a photogenerated hole scavenger. 1.5 mg (3 wt%) of Pt was added as cocatalyst by in-situ photodeposition method using H 2 PtCl 6 . The mixture was bubbled with argon (carrier gas) from the bottom of the reactor to remove air thoroughly. The power density of the irradiation is ~130 mW/cm 2 as measured by an irradiance meter. The hydrogen evolution was analyzed by gas chromatography (SHIMADZU, GC-2014) equipped with a thermal conductive detector(TCD). To dry toluene (20 mL) in a three-necked flask was added a solution of phenyllithium in ethyl ether (15 mL, 1.0 M, 15.0 mmol) under nitrogen, and the resulting solution was then refluxed under nitrogen. After a solution of 2,4,6-trichloro-1,3,5-triazine (cyanuric chloride) (940.8 mg, 98%, 5.0 mmol) in dry dioxane (10 mL) was added slowly, the reaction mixture was continually refluxed for 22 h, and then cooled to room temperature, quenched by adding a saturated NH 4 Cl aqueous solution (100 mL), and extracted with EtOAc (3×50 mL). The combined extras were washed with dried over anhydrous Na 2 SO 4 , and concentrated. The residual crude was subjected to chromatography to afford M1 (1.35 g, 87%). 1 To dry toluene (30 mL) in a three-necked flask was added 1,4-dibromobenzene (241 mg, 98%, 1 mmol), and a solution of n-butyllithium in n-hexane (0.8 mL, 2.5 M, 2 mmol) was added slowly at room temperature under nitrogen. The reaction mixture was cooled to -10 ºC. After a solution of 2,4,6-trichloro-1,3,5-triazine (3.76 g, 98%, 20 mmol) in dry 1,4-dioxane (20 mL) was added slowly, the reaction mixture was continually stirred for 1 h at -10 ºC, then quenched by adding H 2 O (100 mL), and extracted with EtOAc (3 × 30 mL). The combined extracts were washed with dried over anhydrous Na 2 SO4, and concentrated. The residual crude was subjected to chromatography to afford low-melting 1,4-bis(4,6-dichloro-1,3,5-triazine-2yl)benzene (32 mg, 9%). 1 
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Synthesis of CTF-1
To solution of 1, 4-diiodobenzene (2.69 g, 98%, 8.0 mmol) in dry toluene (50 mL) in a three-necked flask was added a solution of n-butylllithium in n-hexane (7.0 mL, 2.5 M, 17.5 mmol) under nitrogen (Caution: the standard operating procedure of n-BuLi should be strictly followed for operators' safety), and the resulting mixture was stirred as room temperature for 30 min, and then heated till refluxing. After a solution of 2,4,6-trichloro-1,3,5-triazine (940 mg, 98%, 5 mmol) in dry toluene (15 mL) was added dropwise, the reaction mixture was refluxed for 22 hours, cooled to room temperature, and quenched by adding H 2 O (10 mL). The precipitate formed were harvested by filtration, followed by water scrubbing. The crude product was washed with toluene (3 × 30 mL), dioxane (3 × 30 mL), ethyl acetate(5 × 100 mL), methanol (5 × 100 mL) and water (5 × 200 mL), and dried under reduced pressure (110 ºC, 6 h) to afford CTF-1 (904 mg, 88.2 %).
NOTICE:
Model molecules (such as TriPh-triazine) and monomers are soluble in common organic solvents, and the as-synthesized products were washed by toluene, 1,4-dioxane, ethyl acetate, methanol and water to remove oligomers, leaving behind the polymers.
Synthesis of CTF-2
CTF-2 was prepared by following a procedure similar to the above one with using 4,4'-diiodobiphenyl (3.31 g, 98%, 8.0 mmol) in yield of 96%. 
S18
Charge Distribution Calculation
The force field [1] (MM2) was used to minimize the energy of the M3 and M4 to get their optimized configurations, subsequently, the charges was calculated by Extended Hückel method, and exhibited on the solvent accessible surface of each molecular. . S15, Fig. S16 and Table S4 . . S17, Fig. S18 and Table S5 . 
